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The sensor signal 2500 is filtered, amplified, sampled and
digitized by the front-end 4030 and input to a DSP (digital
signal processor) 4040, which also commands the sensor
controller 4500. The sensor cable 4400 electrically commu-
nicates drive signals from the sensor controller 4500 to the
emitter assembly 500 and a sensor signal 2500 from the
detector assembly 2400 to the front-end 4030. The sensor
cable 4400 has a monitor connector 210 that plugs into a
monitor sensor port 110.

[0104] In one embodiment, the monitor 100 also has a
reader 4020 capable of obtaining information from an infor-
mation element (IE) in the sensor assembly 200 and trans-
ferring that information to the DSP 4040, to another pro-
cessor or component within the monitor 100, or to an
external component or device that is at least temporarily in
communication with the monitor 100. In an alternative
embodiment, the reader function is incorporated within the
DSP 4040, utilizing one or more of DSP I/O, ADC, DAC
features and corresponding processing routines, as
examples.

[0105] In one embodiment, the monitor connector 210
houses the information element 4000, which may be a
memory device or other active or passive electrical compo-
nent. In a particular embodiment, the information element
4000 is an EPROM, or other programmable memory, or an
EEPROM, or other reprogrammable memory, or both. In an
alternative embodiment, the information element 4000 is
housed within the sensor 400, or an information element
4000 is housed within both the monitor connector 4000 and
the sensor 400. In yet another embodiment, the emitter
assembly 500 has an information element 4000, which is
read in response to one or more drive signals from the sensor
controller 4500, as described with respect to FIGS. 41-43,
below. In a further embodiment, a memory information
element is incorporated into the emitter array 700 (FIG. 8)
and has characterization information relating to the LEDs
801 (FIG. 8). In one advantageous embodiment, trend data
relating to slowly varying parameters, such as perfusion
index, HbCO or METHDb, to name a few, are stored in an IE
memory device, such as EEPROM.

[0106] Back-To-Back LEDs

[0107] FIGS. 41-43 illustrate alternative sensor embodi-
ments. A sensor controller 4500 configured to activate an
emitter array 700 (FIG. 7) arranged in an electrical grid, is
described with respect to FIG. 7, above. Advantageously, a
sensor controller 4500 so configured is also capable of
driving a conventional two-wavelength (red and IR) sensor
4100 having back-to-back LEDs 4110, 4120 or an informa-
tion element 4300 or both.

[0108] FIG. 41A illustrates a sensor 4100 having an
electrical grid 4130 configured to activate light emitting
sources by addressing at least one row conductor and at least
one column conductor. A first LED 4110 and a second LED
4120 are configured in a back-to-back arrangement so that a
first contact 4152 is connected to a first LED 4110 cathode
and a second LED 4120 anode and a second contact 4154 is
connected to a first LED 4110 anode and a second LED 4120
cathode. The first contact 4152 is in communications with a
first row conductor 4132 and a first column conductor 4134.
The second contact is in communications with a second row
conductor 4136 and a second column conductor 4138. The
first LED 4110 is activated by addressing the first row
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conductor 4132 and the second column conductor 4138. The
second LED 4120 is activated by addressing the second row
conductor 4136 and the first column conductor 4134.

[0109] FIG. 41B illustrates a sensor cable 4400 embodi-
ment capable of communicating signals between a monitor
100 and a sensor 4100. The cable 4400 has a first row input
4132, a first column input 4134, a second row input 4136
and a second column input 4138. A first output 4152
combines the first row input 4132 and the first column input
4134. A second output 4154 combines a second row input
4136 and second column input 4138.

[0110] FIG. 41C illustrates a monitor 100 capable of
communicating drive signals to a sensor 4100. The monitor
4400 has a first row signal 4132, a first column signal 4134,
a second row signal 4136 and a second column signal 4138.
A first output signal 4152 combines the first row signal 4132
and the first column signal 4134. A second output signal
4154 combines a second row signal 4136 and second
column signal 4138.

[0111]

[0112] FIGS. 42-43 illustrate information element 4200-
4300 embodiments in communications with emitter array
drivers configured to activate light emitters connected in an
electrical grid. The information elements are configured to
provide information as DC values, AC values or a combi-
nation of DC and AC values in response corresponding DC,
AC or combination DC and AC electrical grid drive signals.
FIG. 42 illustrates information element embodiment 4200
advantageously driven directly by an electrical grid having
rows 710 and columns 720. In particular, the information
element 4200 has a series connected resistor R, 4210 and
diode 4220 connected between a row line 710 and a column
line 720 of an electrical grid. In this manner, the resistor R,
value can be read in a similar manner that LEDs 810 (FIG.
8) are activated. The diode 4220 is oriented, e.g. anode to
row and cathode to column as the LEDs so as to prevent
parasitic currents from unwanted activation of LEDs 810
(FIG. 8).

[0113] FIGS. 43A-C illustrate other embodiments where
the value of R, is read with a DC grid drive current and a
corresponding grid output voltage level. In other particular
embodiments, the combined values of R;, R, and C or,
alternatively, R, R, and L are read with a varying (AC) grid
drive currents and a corresponding grid output voltage
waveform. As one example, a step in grid drive current is
used to determine component values from the time constant
of a corresponding rise in grid voltage. As another example,
a sinusoidal grid drive current is used to determine compo-
nent values from the magnitude or phase or both of a
corresponding sinusoidal grid voltage. The component val-
ues determined by DC or AC electrical grid drive currents
can represent sensor types, authorized suppliers or manu-
facturers, emitter wavelengths among others. Further, a
diode D (FIG. 43C) can be used to provide one information
element reading R, at one drive level or polarity and another
information element reading, combining R, and R,, at a
second drive level or polarity, i.e. when the diode is forward
biased.

Information Elements

[0114] Passive information element 4300 embodiments
may include any of various combinations of resistors,
capacitors or inductors connected in series and parallel, for



